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TAhLKT UNLOADING AND ORIENTING DEVICK 
AbBtrnct. of the DlticloBure 

A novel device Ic described for unloading and orienting 
articles, such as cartons, stacked In ttcTB on a pallet. 
Thedcviccinclvides 

(a) a tlltable pallet receiver having end 
walls, a back wall and a bottom wall, said 
receiver being supported on a support 
frame by means of plvotable mountings on 
said end walls, whereby it can In upright 
position receive a loaded pallet with the 
bottom wall substantially horizontal and 
then tilt until the pallet and tiered 
articles are resting on their sides on 
the receiver side wall with the article 
tiers forming a series of substantially 
vertical adjacent stacks, 

(b) a conveyor transfer section for rec- 
eiving the pallet and tiered articles 
resting on their sides and intermittently 
advancing these in a primarily horizontal 
direction, 

(c) a single tier receiver for receiving 
a substantially vertical stack of tiered 
articles during an intermittent advance 

of the conveyor, said stack receiver being 
horizontally movable for moving the rec- 
eived stack laterally avay from the next 
adjacent stack, 

(d) release means for dropping the stack 
of articles being held in the receiver in 
a vertically, downward direction and 
(c) a curving delivery chute for receiving 


the dropped otcck ond delivering 
the Articles onto a horizontal 
koblc resting on their bottona. 
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Thin invention rolntce to h dovlcft for unloiidin(; 
and orienting articles stackecl In tlere on a pnllcit. 

In modern brewery bottling pluntr-, cartons or 
cases of empty bottlcu arc otnckcd In tlere on pnUetB and 
fltored In a ptorage area until the bottles are to be cleaned 
and refilled. When the bottles are used, the entire pallet 
load Is delivered, e.g. by a fork-lift truck, to a sorting 
area and the individual carton© then move from the sorting 
area onto a conveyor. As the cartons travel along the con- 
veyor, the empty bottles are lifted out of the cases by 
means of an automatic machine and transferred onto a conveyor 
for delivering them to a soaker. Thus, it will be seen that 
the handling of empty bottles In the bottling plant is a 
quite highly automated operation. 

There is* however one major step in thls^ entire 
procedure which has not been ouccessfully mechanized, this 
being the unloading of the cases of empty bottles from the 
pallet and placing these on a sorting table. The hand trans 
fer of the cases of empty bottles is a very tedious and 
unpleasant Job and is, therefore, most unpopular in a 
bottling plant. Numerous different attempts have been made 
over the years to device a mechanized system for unloading 
cases of empty bottles from a pallet, but these have been 
plagued with difficulties. 

It is therefore, the object of the present 
invention to provide a device for unloading and orienting 
cases stacked in tiers on a pallet without the rather hap- 
hazard delivery which is charac texistic of prior devices 
of this type. 

Thus, according to the present invention an 
apparatus is provided for unloading and orienting articles 
stacked in tiers on a pallet having a tiltable pallet 
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receiver, a conveyor tranefcr section for receiving the pallet 
and tiered urticles rcctlng on their sides and an arrangenent 
for rcmovlni; single tiers of articles and delivering these 
onto a sorting table. 

The tlltable pallet receiver is a structure 
having end walls* a side wall and a bottom wall, thle rec- 
eiver being supported on a support frame by tneana of pivotal 
mountings on its end walls. This ie arranged so that it can 
in upright position receive a loaded pallet with the .bottom 
walls substantially horizontal and then tilt until the pallet 
and tiered articles are resting on their sides on the receiver 
side wall with the article tiers forming a series of substan- 
tially vertical adjacent stacks. 

Beside this pallet receiver is positioned a con- 
veyor transfer section for receiving the pallet and tiered 
articles, while resting on their sides, and intermittently 
advancing these in a primarily horizontal direction. Adjacent 
the transfer section is jiosltioned a single tier receiver for 
receiving a substantially vertical stack of tiered articles. 
I.e. articles resting on their sides, during- an intermittent 
advance of the conveyor. This single tier receiver is hori- 
zontally movable for moving the receivejl vertical stack lat- 
erally away from the next adjacent stack. The single tier 
receiver also includes a release means for dropping the 
stack of articles being held in a vertically downward direc- 
tion while this stack is laterally separated from the next 
adjacent stack still being held on the conveyor transfer 
section. Pinally, a curving delivery chute is provided 
beneath the single tier receiver for' receiving the dropped 
stack and delivering the articles onto a horizontal table 
while resting on their bottoms. 
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DKSCIOrTlQN OK rRKrr.RRUP KHBOUIMl^NTS 

The liJtflble pallet receiver when In upright posi- 
tion has /in open top iind one open aide and in this upright 
position receiver a pallet loodcd with cartons, e.g. from a 
fork-lift truck or from a warehouse vertlcnl lift. The back 
wall of the pallet receiver in upright position is preferably 
in the form of a belted section of freely moving conveyor 
while the bottom Is preferably In the form of a lift table, 
e.g. a 6ci8sor-ll f t . With this arrangement, after a pallet 
of cartons has been delivered to the pallet receiver, the 
receiver is tilted until the pallet and the tiered articles 
thereon arc resting on their sides on the conveyor belt 
forming the back wall of the receiver. In this tilted sub- 
stantially horizontal position, the .lift table forming the 
bottom of the receiver acts as a ram to piish the pallet and 
articles resting on their sides along the conveyor section 
into the adjacent conveyor transfer section. The tilting 
of the receiver and the movement of the lift tabic can be 
conveniently effected by means of hydraulic cylinders. When 
the pallet and cartons have been completely delivered onto 
the conveyor transfer section and secured thereon » the lift 
table retracts and the pallet receiver returns to its upright 
position for reloading. 

In order to improve the stability of the stacks of 
cartons resting on their sides, it has been found to be. par- 
ticularly advantageous to position the pallet receiver as 
.well as the adjacent conveyor transfer section on a very 
slight upward incline in the direction of travel of the 
cartons, e.g. about 10" to the horizontal. 

The conveyor transfer section is designed to move 
the pallet and cases resting on their sides forward inter- 
mittently a distance equivalent to the ho.ight of each carton, 
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In other uordc, the conveyor trnnsfer section intermittently 
advnncor. a ninc^c ctock or tier of cartons into the adjacent 
single tier receiver. The advancing of the cortone and 
pallet along the conveyor can be conveniently accomplished 
by means of endless chains with projecting pusher dogs for 
engaging, the pallet bottom. These endless chains arc 
carried on oprocketo mounted on upstanding side supports 
ahoye and to each side of the conveyor belt. 

The single tier receiver can be in the form of 
a carriage mounted for movement along horlzontcil tracks. The 
carriage has a pair of end walls, a back wall and top and 
bottom walls together defining a compartment open at one 
side for receiving a substantially vertical stack of cartons 
resting on their sides from the conveyor transfer section. 
The top of the single tier receiver is vertically movable 
and acts as a clamping mechanism for securely holding the 
stack of cartons in the compartment. In operation, the 
single tier receiver moves to a position Immediately adja- 
cent the conveyor transfer section and receives a vertical 
stack of cartons from the transfer section. The top of 
the single tier receiver compartment then moves downwardly, 
e.g. under the action of a hydraulic cylinder, securely 
holding the stack within the compartment, after which the 
carriage moves along its tracks away from the conveyor 
transfer section to a position directly above the chute. 
The purpose of this is to create a space between the cartons 
being held in the conveyor transfer section and those to be 
dropped from the single tier receiver so that there will 
be no interference between the respective stacks of cartons 
during the drop. It is also advantageous to provide a 
second top clamping mechanism on the conveyor transfer 
section which will securely hold the first stack of cartons 
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thereon #jiul prevent ony of these ctirtons from accidentally 
fftllint jnto the space between the conveyor tranefer Gcctlon 
uiid t)ic single tier receiver when it is poeltloned above 
the chute . 

In order to drop the ctack of cartonc beinfi held 
in the single tier receiver into the chute, the bottom of the 
receiver is preferably In the form of a horision tally elidablc . 
tray which can be actuated by means of a hydraulic cylinder* 
When this tray retracte» allowing a free fall of the stack 
of cartons, It will be appreciated that these will drop very 
quickly and in order to provide some control over this rate 
of drop, it is advantageous to provide a vertical drop 
chamber immediately below the single tier receiver with 
metering belts for controlling the vertical drop speed of 
the dropped cartons. The curving chute is then attached to 
the bottom of this vertical chamber so that the dropped 
cartons are smoothly and eys tematically delivered in an 
upright position onto a horizontal sorting area. 

According to another preferred embodiment of the 
invention, the curving chute is pivotally mounted to the 
vertical chute section so that it can swing between an upper 
position In alignment with the horizontal sorting area and 
a flower position on the floor beneath the sorting area. 
With this arrangement, the chute Is aligned with the sorting 
area while the stacks of cartons are being delivered and 
when all of the cartons on a pallet have been delivered and 
only the pallet itself remains, the chute is dropped to its 
lower position whereby the pallet itself is delivered onto 
the floor beneath the sorting area. 

A preferred embodiment of the invention will now 
be illustrated by the accompanying drawings in which: 

Figure 1 is a perspective view of the unloading and 
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orienting device of the present Invention; 

Fi{;iirc 2 Is on end elevation of the tllcablo pnllec 

receiver; 

Figure 3 is a side clevutlon of the tiltnble pallet 

receiver; 

Figure 4 Ic a side elevation of the conveyor traas- 
fcr section and plnglc tier receiver; 

Figure 5 is a top plan view of the device shown in 

Figure A; 

10 Figure 6 is a partial end elevation of the device 

shown in Figure A and 

Figure 7 is a side elevation of the delivery chute. 
A& illustrated in Figure 1, the apparatus of the 
invention comprises as its three main parts » 
(1> a tiltable pallet receiver 10 » 

(2) a conveyor transfer section 11 and 

(3) a single tier receiver 12, 
TILTABLE PALLET RECEIVER 

The tiltable pallet receiver has a pair of end 
20 frames 13 between which is mounted a roller conveyor assembly 

14. In the tilted position as shown in detail in Figure 1 
this conveyor lA forms the bottom wall of the pallet receiver 
while in the upright position as shown in figures 2 and 3 
the conveyor becomes the back wall. For the roller conveyor, 
assembly there may be conveniently used a Matthews Heavy 
Duty Roller Conveyor Assembly mounted between six inch 
channel members with 2^ rolls on 2^ centers with an endless 
belt mounted thereon. Cross tie members 15 and 20 are pro- 
vided at opposite ends of the pallet receiver and mounted 
30 in the bottom of the receiver in its upright position is a 

lift table 19. A suitable lift table is a "Blue Giant" ^ 
hydraulic lift table capable of lifting 2,000 pounds with ^ 
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cylinders and a 3.3 HV power pack. The lift table can move 
between a retracted pocltion an chown In Flf.iireB 2 and 3 ond 
an extended pocltion ac shown In Figure 1. 

The pallet receiver Is mounted by way of pivot 
shafts 16 to support columns 17 via pillow blocks 18. Mounted 
in this manner, the pallet receiver can be tilted between 
an upright position 10' and a tilted position 10 at an 
Incline of approximately 10* to the horizontal. 

The actual tilting of the pallet receiver is 
10 accomplished by means of air cylinder 35, the rod of which 

is connected to a plvotable cross bar 36 extending between 
end frames 13 • 
CONVEYOR TRANSFER SECTION 

The conveyor transfer section 11 is positioned 
immediately adjacent the tiltable pallet receiver 10 and 
receives a pallet load of cartons from the pallet receiver, 
these cartons and pallet resting on their side and being 
pushed into the conveyor transfer section by means of lift 
table 19, The transfer section has four support legs 21 
20 which are connected to side table support beams 23 which are 

inclined at about 10* to the horizontal. A pair of cross 
ties 22 arc also provided between two of legs 21 and the 
legs 17 of the tiltable pallet receiver so that the two 
components will be in a fixed position relative to each 
other* Mounted as a table between support beams 23 is a 
second conveyor assembly 2A of the same type as that used 
in the pallet receiver and having an endless belt running 
on rollers 25. An upper frame assembly is provided including 
upwardly extending side bars 26 connected at their bottom 
30 end to the beams 23 and connected at the top end by cross 

ties 27. Additional side tie members 28 are also connected 
between bars 26* 
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KounLcc) on coch aldu o£ the transfer section are a 
pair of guide rollc 29 which are resillently mounted to 
beflms 26 by way of Bpring members 56. Thecc guido rails 29 
serve to align the pallet and cartons moving through the 
conveyor section and will yield outvardly towards the beams 
26 against the force of the spring supports. 

As can better be seen from Figures 4 and 3, the 
conveyor transfer section, has a pair of chain sprockets 30 
mounted from each of the four frame members 26. These 
10 sprockets are fixed to shafts 57 at the rear end of the 

transfer section and shafts 33 at' the front end. The shafts 
33 form the main drive shaft for the sprockets on each side 
of the transfer section and extend downwardly to a pair of 
double gear boxes 34. Extending inwardly from these gear 
boxes 34 are an additional pair of shafts 55 which connect 
to a central gear box 54 which is driven by electric motor 
52 through a brake and clutch 53, e.g. a Warner electric pack. 

This drive mechanism drives endless chains 31 on 
each of which are mounted two equally spaced pusher dogs 32. 
20 These pusher dogs engage the bottom of the pallet and push 

the pallet and cartons Intermittently on conveyor belt 24. 

At the upper front edge of the conveyor tronsfer 
section is mounted an air cylinder 37 which actuates a press 
pad 38. This serves as a clamping device to securely bold 
the first tier of cartons In the transfer section In position. 
SINGLE TIER RECEIVER 

The single tier receiver Is supported on a pair 
of horizontal side beams 39 which are fixed to the ends of 
beams 23 of the transfer section. These side beams 39 are 
30 joined by cross beam 40 to provide a rigid base structure. 

The single tier receiver Is In the form of a carriage which 
moves back and forth while supported on tracks 58 mounted 

I 
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on the inner fnccs of the support bcomu 39. The carrloc«s 
ha8 a pair of side v«'ill£: ^1 mounted to a support 42 for 
travelling on the tracks 38. A croBa tic A3 connects the 
lower portions o£ the end plates Al and a stop plate assembly 
44 extends ficroBS between plates 41 at an Intermediate posi- 
tion. As viewed from Figure I. this stop plate 44 is posi- 
tioned Inwardly from the right-hand edge of end plates 41 
sufficiently to receive a single tier of cartons. In other 
words, the portion to the right of the stop plate 44 is a 
single tier receiving compartment. The bottom of this com- 
partment Is closed way of a slide plate 59 which is hori- 
zontally movable by way of pneumatic cylinder 48. The tier 
of cartons is firmly held in the single tier receiving com-, 
partment by way of a press pad 45 which is vertically 
actuated by means of air cylinder 46 supported in cross 
beam 60. 

Thus, it will be seen that the single tier receiver 
carriage 12 can travel back and forth horizontally along 
its support tracks in the direction of arrow 61 between a 
position as shown in. Figure 1 in which the single tier rec- 
eiving compartment is vertically aligned above chute 49 and 
a position as shown in Figure 4 where the compartment is 
immediately adjacent the end of the convcyori transfer section 
11. An air cylinder 63 is connected to the carriage to 
effect the back and forth horizontal movement. The carriage 
is pivotally mounted at points 62 so that by actuation of 
air cylinder 47 the carriage can be caused to tilt through 
an angle of about lO"" and the single tier receiving compart- 
ment will be in complete alignment with the end of the 
conveyor transfer section. In this position the transfer 
conveyor pusher dogs are actuated moving a single tier of 
cartons into the single tier receiving compartment. When 
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thlc hiid been done air cyllndero 37 flnd are actuated so 
that the flrr.L tier of cartons remaining In the transfer 
conveyor and the tier being held in the tier receiving com- 
partment arc firmly clamped In place. Then cylinder 
retracts causing the loaded carriage to tilt bock to the 
position shown in Figure cylinder 63 Is activated to push 
the carriage into the position shown in Figure 1, at which 
time cylinder ^8 retracts, withdrawing the slide 59 and 
allowing the single tier of cartons being held in the 
compartment to drop down and out chute 50. 

Between the curving chute 50 and the single tier 
receiver 12 is positioned a vertical drop chamber A9 for 
receiving the cartons dropped from the single tier holding 
compartment and allowing these cartons to move onto the 
curved chute In a controlled manner. This is accomplished 
by means of a pair of metering belts 64 which ere Inclined 
toward each other in a downward direction as shown In 
Figure A. The metering belts are mounted at their upper 
ends on rollers 65 and at their lower ends on rollers 66, 
The rollers 66 are adjustable by way of the adjustment 
screws 67 to, control the tension on the belts 64. 

The curving chute 50 is pivotally connected to the 
bottom end of the decelerating drop chamber 49 by way of 
plyotal connection 68. A support frame 69 is provided 
towiarde the lower end of chute 50 for holding. the chute 
In either an upper position 50 as shown in Ftg.ure 1 or a 
lower position 50'. 
CONTROL EQUIPMENT 

The apparatus can with soiae simple control equip- 
ment be operated on a semi-automatic basis. The drive motor 
52 for the transfer conveyor runs continuously with the Inter 
mittent movement of the pusher dogs 32 being controlled by 
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the brnkti-cliitch device 53. Limit uwltchcn nrc positioned 
adjoccnt the stop plote of the elngle tier receiving 
compartment no thnt when the puchcr dogs 32 are activated, 
they push the entire load In the transfer conveyor forward 
until a tier is in pocitclon In the single tier comportment 
thus tripping the limit switches. This disengages the 
clutch 53, immediately stopping the movement of the pusher 
dogs 32. The limit switches in the single tier receiving 
compartnent also activate the air cylinders 37 and 46 to 
securely clamp the tier in the single tier receiving com- 
partment and the first tier remaining in the transfer con- 
veyor. 

The downward movement of the press plate 43 into 
engagement with the tier trips a further switch causing 
release of the air cylinder A7 so that carriage 12 can 
swing down from its inclined position in alignment vith the 
transfer conveyor into d vertical position. The return of 
the carriage to its vertical position trips a further switch 
which activates cylinder 63, pushing the carriage 12 until 
the single tier compartment holding a load of cartons is in 
alignment directly above the drop chamber A9. The movement 
of the carriage into this position trips a limit switch 
causing activation of air cylinder 48 which retracts slide 
tray 59 thus releasing the stack of cartons being held in 
the- single tier compartment into the drop chamber 49. 

The drop chamber can be provided with a photoelectric 
cell which indicates when the chamber is empty and this sets 
off a repeat of the cycle in the reverse direction v/hereby 
the carriage returns to its position in close alignment 
with the transfer conveyor and the pusher dogs are nctivated 
to deliver another vert'ic&l .tier of cartons in the single tier 
receiver . 

When all of the cartons on a pallet have been 
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delivered clown cliiitc.50, the pfllXet itself is pushed Into 
the fiiiifil*; tier receiving compartment. The puBher dogs 32 
arc of sufficient length that nu they move on their supporC 
chains around sprockets 30, they push the pallet Into the 
compartment cufficlently far to trip the limit switches. 
This completes one cycle of the pusher dogs and the comple- 
tion of this cycle trips a switch which activates an air 
cylinder to roove the chute into its lower position 50' eo 
that pallet will be delivered out beneath the sorting table 
51. 

During the automatic detlering sequence, an operator 
with manual controls can have returned the tiltable pallet 
receiver to its upright position to receive another loaded 
pallet from a fork-lift truck and have tilted the receiver 
back to the pocitlon shown in Figure 1. When the pallet 
Itself leaves the transfer conveyor, the lift table in the 
pallet receiver can be activated pushing the pallet and the 
load of cartons thereon into the transfer conveyor so that 
the next automatic detlering cycle can be commenced • 
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The emliodiinentin of Che Invention In which nn cxcluclve 
property or prlvllc^-c clulrocd nro defined us follov/o : 

1. An nppnrotuB for unloading nnd oricnclng nrtlclce 

stacked In tiers on n pnllet cotnprisinR: 

(a) a tiltnble pallet receiver having end 

walls, n back wall and a bottom wall, eaid 
receiver being supported on a support frame 
by means of pi.votable mountings on said 
end walls, whereby It can in upright posi- 
tion receive a loaded pallet with the bottom, 
wall substantially horizontal and then tilt 
until the pallet and tiered articles are 
resting on their sides on the receiver side 
wall with the article tiers forming o series 
of .substantially vertical adjacent stacks, 

(b) a conveyor transfer section for receiving 
the pallet and tiered articles resting on 
their sides and intermittently advancing 
these in a primarily horizontal direction, 

(c) a single tier receiver for receiving a 
substantially vertical stock of tiered 
articles during an intermittent advance of 
the conveyor transfer section, said tier 
receiver being horizontally movable for moving 
the received stack laterally away from the 
next adjacent stack, 

(d) release means for dropping the stack 

of articles being held in the receiver in 
a vcr-tically downward direction, and 

(e) a curving delivery chute for receiving the 
dropped stack and delivering the articles in 
an upright position onto a horizontal table. 

13 
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2. An nppn r /I t iif. nc cording co clnlm 3 wherein the 
pallet receiver bottom wnll compriseR a scissor lift table 
for pushing the loaded pallet out of the receiver when in 
the tilted position. 

3. An appar<itu& according to claim 2 wherein the pallet 
receiver side wall comprises a freely moving belt conveyor. 

4. An apparatus according to claim 3 wherein the pallet 
receiver is tilted by means of an air cylinder. 

5* An apparatus according to claim 1 wherein the con- 

veyor transfer Gectlon cotnprlBes o freely moving belt con- 
veyor table and upstanding Bide supports carrying endless 
chains with projecting pusher dogs for engaging the pallet 
bottom and pushing the pallet and tiered articles along the 
belt, 

6. An apparatus according to claim 5 wherein the 

conveyor transfer section includes a vertically movable hori 
zontal clamping bar in an upper section thereof immediately 
adjacent the single tier receiver, whereby the first stack 
of articles remaining in the conveyor trans fer section is 
held securely in place while the stack in the single tier 
receiver is moved laterally and dropped. 
7* An apparatus according to claim 1 wherein the 

single tier receiver comprises a carriage mounted for move- 
ment along horizontal tracks, said carriage having a pair 
of end valls^ a back wall , a top and a bottom defining a 
compartment open at one side for receiving a stack of 

i 

articles from the conveyor transfer section, said top being 
vertically movable to act as a clamping mechanism, for 

4 

securely holding the stack of articles In the compartment, 
and said bottom being openable for releasing the held stack 
\ into the delivery chute. 
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8. 


An apparritus iiccnrdlnK ' to cJAlm 7 wherein the top 


clomp ic nctuntud by an nlr cylinder. 


9 . 


An appnratus according to claim 7 wherein the 


bottom comprlees o horlzontolly sllditblo tray. 


10. 


An apparatus according to claim 9 wherein the slid- ' 


able tray Is actuated by nn air cylinder. 


11. 


An apparatus according to claim 7 wherein the 


pallet receiver In tilted position and the conveyor transfer 
section are Inclined upwardly about 10* in the direction 
of the single tier receiver. 


single tier receiver is tlltable through an angle of about 
10* whereby it tilts into alignment with the conveyor transfer 
aecclon for receiving a stack of artlclca and then returns 
to a vertical position for releasing the stack into the 
chute. 

13, An apparatus according to claim 7 wherein a ver- 
tical chute section is positioned imincdiately below the 
single tier receiverv the curving chute being plvotally 
attached to the bottom of the vertical chute section. 

14. An apparatus according to claim 13 wherein the 
vertical chute section includes metering belts for con- 
trolling the vertical drop speed of the dropped articles. 


12. 


An apparatus according to claim 11 wherein Che 


1 
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FIG. 7. 
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